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DETAILED ACTION 
Claim Rejections • 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

3. Claims 1-7 and 9-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chern [U.S. Pat. 6,287,921] IDS, in view of Ho et al. [U.S. Pat. 5,674, 775] IDS. 

With respect to claims 1-3, 6, 7, 9, 10, 15-18, 21 , 24, 26 and 28, Chern (figs. 2-3, 
col. 3) discloses transistor structure having reduced transistor leakage attributes, 
comprising: 

a p-type substrate (10) having at least one trench wall (40); 
an oxide layer (20) (see fig. 2 and col. 3, lines 16-18); 
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a nitride layer (30) (see fig. 2 and coL 3, lines 16-18) wherein the oxide layer, the 
nitride layer and a portion of the substrate form a process stack, the oxide and nitride 
layers being a pull back distance in a range from about 25A° to about 300A 0 from the 
trench wall thereby forming an exposed implant region (50A) (see fig. 3 and col. 3, lines 
42-52); 

a p-type dopant (70) in the implant region having the same type as the substrate 
type (see fig. 3 and col. 3, lines 11-13) where by the threshold voltage in the implant 
region is approximately equal to or greater than the threshold voltage on the portion of 
the substrate and whereby the pull back distance defines a width of the implant region 
which is approximately uniform around the process stack; and 

a third layer (80) forming a plug in a shallow trench isolation of the substrate (see 
fig. 4 and col, 4, lines 1-5). It is noted that, the dopant concentration at the edging 
regions 50A is much heavier than that at the central area of the substrate underneath 
the oxide layer (20). Therefore, the threshold voltage at the edging regions 50A is 
greater than the threshold voltage at the central area of the substrate underneath the 
oxide layer (20). 

Chern substantially discloses all the limitation as claimed above except a corner 
surface of the trench wall having a round contour. Ho et al. discloses a comer surface 
(28) of the trench wall having a round contour (see fig. 4 and col. 4, lines 45-46). 
Therefore, it would have been obvious to the skilled in the art at the time the invention 
was made to form the corner surface of the trench wall having a round contour as 



Application/Control Number: 10/053,300 Page 4 

Art Unit: 2814 

taught by Ho et al. into the device of Chern in order to prevent parasitic field FETs and 
improve the isolation capabilities of the trench (see col. 5, lines 12-15). 

With respect to claims 4, Chern does not disclose the exact concentration, as 
claimed by Applicant. However, the concentration range would have been obvious to 
an ordinary artisan practicing the invention because, absent evidence of disclosure of 
criticality for the range giving unexpected results, it is not inventive to discover optimal 
or workable ranges by routine experimentation. In re Alter, 220 F.2d 454, 105 USPQ 
233, 235 (CCPA 1955). Furthermore, the specification contains no disclosure of either 
the critical nature of the claimed dimensions of any unexpected results arising 
therefrom. Where patentability is aid to be based upon particular chosen dimensions or 
upon another variable recited in a claim, the Applicant must show that the chosen 
dimensions are critical. See In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 
1936 (Fed. Cir. 1990). 

With respect to claims 5, 13 and 14, Chern disclose that the dopant has an 
implant energy from about 5 to about 25 KeV or less than or equal to about 10 KeV (see 
col. 3, lines 55-58). 

With respect to claim 11, Chern disclose an N-type substrate (see col. 4, lines 
49-51) and an N-type dopant (see col. 5, lines 24-28). 
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With respect to claims 12 and 25; Chern disclose that the dopant is one of Boron 
and BF (see col. 3, lines 55-57). 

With respect to claim 19, Chern disclose that the dopant is present in the 
substrate at the at least one trench wall (see fig. 3). 

With respect to claim 20, Chern disclose that the at least one trench wall is 
angled in relation to the surface (see fig. 3). 

With respect to claims 22-23 and 27, Chern disclose that the implant region (50A) 
occupies a mirgration region adjacent to the oxide layer (20) (see fig. 3). 

4. Claims 58-77 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chern [U.S. Pat. 6,287,921] IDS, and Ho et al. [U.S. Pat. 5,674, 775] IDS, in view of 
Sailing et al. [U.S. Pat. 6,515,889]. 

With respect to claims 58-65, 67, 72-75 and 77, Chern (figs. 2-3, col. 3) discloses 
transistor structure having reduced transistor leakage attributes, comprising: 

a p-type substrate (10) having at least one trench wall (40); 

an oxide layer (20) (see fig. 2 and col. 3, lines 16-18); 

a nitride layer (30) (see fig. 2 and col. 3, lines 16-18) wherein the oxide layer, the 
nitride layer and a portion of the substrate form a process stack, the oxide and nitride 
layers being a pull back distance in a range from about 25A° to about 300A 0 from the 
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trench wall thereby forming an exposed implant region (50A) (see fig. 3 and col. 3, lines 
42-52); 

a p-type dopant (70) in the implant region having the same type as the substrate 
type (see fig. 3 and col. 3, lines 11-13) where by the threshold voltage in the implant 
region is approximately equal to or greater than the threshold voltage on the portion of 
the substrate and whereby the pull back distance defines a width of the implant region 
which is approximately uniform around the process stack; and 

a third layer (80) forming a plug in a shallow trench isolation of the substrate (see 
fig. 4 and col. 4, lines 1-5). It is noted that, the dopant concentration at the edging 
regions 50A is much heavier than that at the central area of the substrate underneath 
the oxide layer (20). Therefore, the threshold voltage at the edging regions 50A is 
greater than the threshold voltage at the central area of the substrate underneath the 
oxide layer (20). 

Chern does not disclose a corner surface of the trench wall having a round 
contour. Ho et al. discloses a corner surface (28) of the trench wall having a round 
contour (see fig. 4 and col. 4, lines 45-46). Therefore, it would have been obvious to the 
skilled in the art at the time the invention was made to form the corner surface of the 
trench wall having a round contour as taught by Ho et al. into the device of Chern in 
order to prevent parasitic field FET's and improve the isolation capabilities of the trench 
(see col. 5, lines 12-15). 

Chern does not mention that the shallow trench isolation is used in an electronic 
system. However, Sailing et al. discloses that the shallow trench isolation (105) is used 
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in an electronic system (see fig. 10 and col. 11, lines 56-61). Therefore, it would have 
been obvious to one having skilled in the art at the time the invention was made to use 
the shallow trench isolation is used in an electronic system as taught by Sailing et al. in 
order to prevent leakage current entering the active device. 

With respect to claim 66, Chern disclose an N-type substrate (see col. 4, lines 
49-51) and an N-type dopant (see col. 5, lines 24-28). 

With respect to claims 68 and 76, Chern disclose that the dopant is one of Boron 
and BF (see col. 3, lines 55-57). 

With respect to claims 69 and 70, Chern disclose that the dopant has an implant 
energy from about 5 to about 25 KeV or less than or equal to about 10 KeV (see col. 3, 
lines 55-58). 

With respect to claims 71, Chern does not disclose the exact concentration, as 
claimed by Applicant. However, the concentration range would have been obvious to 
an ordinary artisan practicing the invention because, absent evidence of disclosure of 
criticality for the range giving unexpected results, it is not inventive to discover optimal 
or workable ranges by routine experimentation. In re Alter, 220 F.2d 454, 105 USPQ 
233, 235 (CCPA 1955). Furthermore, the specification contains no disclosure of either 
the critical nature of the claimed dimensions of any unexpected results arising 
therefrom. Where patentability is aid to be based upon particular chosen dimensions or 
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upon another variable recited in a claim, the Applicant must show that the chosen 
dimensions are critical. See In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 
1936 (Fed. Cir. 1990). 



5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoai v. Pham whose telephone number is 571-272- 
1715. The examiner can normally be reached on M-F. 

6. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on 571-272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

7. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto!gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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